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Abstract — Honey is known to have many health benefits 
and hence had been used as natural medicine for ages. 
Literature suggests that bioactive agents can come from the 
secondary metabolites produced by the bacteria present in 
honey.Existenceof several bacteria has been reported in 
European and Australian honeys. Therefore, the aim of this 
study was to isolate and identify the bacteria present in 
honey savailable in Bangladesh. Honey samples from seven 
types of natural flowers and six commercial kinds of 
honey of Bangladesh were tested in this study. Prevalence of 
bacteria in each sample was checked through serial dilution 
method. Then different types of bacteria were identified by 
culturing them on selective agars and biochemical tests. 
Presence of Micrococcus luteus( 100%), Streptococcus 
(92%), Staphylococcus aureus(77%), Bacillus (23%), 
Lactobacillus (15%), Klebsiella (8%) and Escherichia 
coli(8%) were detected.The secondary metabolites of these 
bacteria can be extracted and checked for potential 
development as medicines from nature 
Keywords — Honey, Bacteria, Natural Products, 
Bangladesh. 

I. INTRODUCTION 

Honey is a natural sweetening agent that has been used as a 
sweetener in place of sugar for centuries .Apart from this, 
antibacterial agents, vitamins and antioxidants were 
reported to be present in honey. Therefore it is known to 
have numerous health benefits and is often used to 
treatcolds, cough, sore throats, dysentery, and many other 
infections [1]. Most bacteria and other microbes cannot 
grow or reproduce in honey due to the antibacterial activity 
of honey. It has been reported that Manuka honey has 
exhibited antimicrobial activity against a few pathogenic 
bacteria such as Helicobacter Pylori (H. Pylori). This is due 
to the secondary metabolites found in it and thus this honey 
can be used for the treatment of wounds and stomach 


ulcers [2-4].Honey also inhibits the growth of quorum 
sensing bacteria [2]. The bees produce an enzyme 
(invertase) for processing honey inside their body. Honey is 
too concentrated for microorganisms to grow[5].In our 
previous research, we have shown that multidrug-resistant 
bacteria were found to be sensitive against Bangladeshi raw 
and commercial honeys. Also, the sensitivity of bacteria to 
antibiotic increases when honey is used alongside the 
antibiotics [6]. 

However, honey contains several microorganisms. 
Microorganisms which survive in honey are those that 
withstand the concentrated sugar, acidity and other 
antimicrobial characters of honey. Diluted honey inhibits 
the growth of pathogenic bacteria whereas they support the 
growth of non-pathogenic bacteria that can be useful for 
human health [7]. It has been observed that Bacillus , 
Micrococcus and Saccharomyces species could be readily 
isolated from honeycombs and adult bees [8]. Aerobic 
spore-forming Bacillus'll the most frequently encountered 
microbes on the external surface and intestine of the honey 
bees [9-12]. A number of microbial species that have been 
isolated from the feces of bee larvae are 
Enterobacteriaceae , Penicillium spp., Aspergillus spp., and 
Torulopsis spp.[13]. These bacteria produce various 
antibiotics, other antimicrobial agents and secondary 
metabolites which can be beneficial to human. 

Therefore, the aim of this study was to identify the bacteria 
in the raw and commercial honeys available in Bangladesh. 
And shed some light on the bioactive products that they can 
produce. 
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II. METHODOLOGY 


Honey were collected from various sources. 



Fig.l: Workflow of the research. 


Seven raw honey samples were collected from different 
locations of Bangladesh, and six commercial honey (Cl- 
C6) samples were taken. For each sample, serial dilutions 
were prepared. An aliquot of 0.1 ml from each dilution was 


transferred on to nutrient agar (HiMedia®, M001) and 
cultured through spread plate technique. After incubation on 
the next day colonies were counted on each plate, and thus 
the number of CFU (Colony Forming Unit) was determined 
for all the honey samples. Then from nutrient agar, the 
colonies were subcultured on Mannitol Salt Agar, Blood 
Agar (OxoidTM, CM0055) and MacConkey Agar 
(OxoidTM, CM0007) for growing selectively. Finally, 
those were subject to different biochemical tests for 
identification. The biochemical tests were Catalase test, 
Oxidase test, Coagulase test, Motility test, Indole test, 
MRVP, Citrate utilization, and Urease test. All these 
biochemical tests were done according to the standard 
methods. After all the biochemical tests, results were 
observed and interpreted. The workflow has been 
summarized in Figure-1. 

III. RESULTS 

The results of both raw and commercial honeys are 
described in Table-1 and Table-2. Also, the number of 
identified species in each sample source and prevalence of 
different bacterial species are represented graphically in 
Figure-2 (a), (b) & (c). 


Table. 1: Bacteria identified in raw honeys 


Location and Type of flower 

10 1 CFU/ml 

Bacteria identified 

Jess ore mixed honey 

3 

Staphylococcus aureus , Streptococci and 
Micrococcus luteus 

Rajshahi Lychee honey 

>800 

Bacillus cereus and Micrococcus luteus 

Rajshahi Mustard honey 

2 

Staphylococcus aureus , Streptococci, Bacilli 

and Micrococci 

Khulna Khalsi flower honey 

8 

Staphylococci , Streptococci, Lactobacilli 

and Micrococci 

Khulna Goran flower honey 

18 

Staphylococcus aureus , Streptococci, 
Lactobacilli and Micrococci 

Chapainawabganj Kul flower 
honey 

9 

Streptococci and Micrococci 

Chapainawabganj black cumin 
flower honey 

4 

Streptococci, E. coli and Micrococci 
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Table.2: Bacteria identified in commercial honeys 


Product name 

10 1 CFU/ml 

Bacteria identified 

Cl 

5 

Staphylococcus aureus , Streptococci , Bacilli and Micrococci 

C2 

100 

Staphylococcus aureus , Streptococci and Micrococci 

C3 

4 

Klebsiella, Staphylococcus aureus , Streptococci and Micrococci 

C4 

79 

Staphylococcus aureus , Streptococci and Micrococci 

C5 

17 

Staphylococcus aureus , Streptococci and Micrococci 

C6 

>200 

Staphylococcus aureus , Streptococci and Micrococci 


Number of bacterial species found in raw honey samples 


Number of bacterial species found in commercial honey samples 
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Fig.2:(a)Number of bacterial species found in raw honeys, (b) Number of bacterial species found in commercial honey s.(c) 

Prevalence of different bacterial species in percentage (%). 
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IV. DISCUSSION 

Most of the studies conducted on honey had been focused 
on the antibacterial properties of honey. However, in two of 
the similar studies, the presence of Bacilli, Staphylococcus 
aureus, Klebsiella and E.coli were determined. But there 
was also the presence of Pseudomonasaeruginosa, Shigella 
spp. and Enterobacter[ 14,15]. 

Herein we showed, the bacteria isolated and identified in 
both raw and commercial honey; which wer ^Micrococcus 
luteus(lOO %), Streptococcus ( 92 %), Staphylococcus aureus 
(77%), Bacillus (23%), Lactobacillus (15%), Klebsiella 
(8%) and Escherichia coli (8%). It can be noticed that there 
are similarities between the species of bacteria which were 
found in all of the thirteen honey samples. The variety of 
species were found to be high in local raw honey samples 
rather than in commercial honeys. But the number of 
bacteria were found to be significantly high in the 
commercial honeys. Although the bacterial content of two 
of the commercial honeys were high in amount, as these 
honeys were found to be highly diluted.In a similar study 
conducted in Pakistan, it was shown that the quantity of 
colony forming unit was high; as found in this study[16]. In 
another research conducted by Amy K. Breslin et al. (2011), 
the local honeys were found to be more contaminated than 
the commercial honeys [17].Similarly, Snowdon and Cliver 
(1996) showed that different microbial species in honey 
may reach a concentration of some thousands colony 
forming unit (CFU) per gram [11]. It can be seen that the 
findings in these studies conducted in other countries 
support the existence of microorganisms in honey samples 
as done in our study .But surprisingly in a study conducted 
by Peter B. Olaitan et al. (2007), Yeast, Streptomyces , 
Mould, Actinomycetes were detected unlike the other 
researchers [5]. So if further researches are done with 
broader sample sources, there are possibilities that more 
different species might be found to be present in honeys. It 
is to be noted that 16s RNA sequencing could be done in 
future researches to identify the bacteria specifically. 

The bacteria that were identified in these honeys have 
numerous good effects on human health. It was found that 
Bacillus species produces bacitracin, a peptide antibiotic 
that is effective against other gram-positive bacteria [18]. 
This bacitracin functions by inhibiting the cell wall. 
Bacillus also produces some other important antibiotics 
such as subtilin, surfactin and mycobacillin [18-20]. 
Micrococcus luteus produces an antibiotic called 
neobeminamycin which is effective against gram-positive 
and anaerobic bacteria [21].A species of Streptococcus 
c^WedStrepto coccus thermophilus was found to be 
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beneficial for the patients with lactose intolerance disorder 
as this species produces the enzyme lactase[22]. This 
bacterium also produces antibiotic-like substances and 
bactericidal proteins called bacteriocins[22]. Also 
Staphylococcus aureus was found to show inhibitory effect 
on autoimmune inflammation of the central nervous system 
and prevent the development of clinical experimental 
autoimmune encephalomyelitis [23]. 

V. CONCLUSION 

Though honey is widely used as a sweetener andit has good 
effects on health, it was necessary to determine the 
microbial quality of Bangladeshi honey. From this study it 
was found that commercial honeys and natural raw honey 
from flowers in different areas of Bangladesh contains 
various bacteria.These bacteria are known to produce some 
secondary metabolites which can be used as bioactive 
agents in ailment of various diseases. 
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